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<7I) We. CblkmiSSARIAT, A l'Ekergie 
AtomiquEt a French Company, of 29 Rue 
de la FedrntloHp Fans 15e^ France, do here- 
by' declare ifae invention* for which we pray 
5 that a patent may be granted to lu^ and the 
method bv which it is to be perfotmedU to bo 
paiticularjy described in and by the fdHow- 
ingstatement: — 
The [jresokt invention relates to a lighting 

10 installation for high-power illumination, u 
is particularly applicable to lighting instal- 
lations for use in building. 

In situations where it is desired to pro- 
duce high-powered illumination for artificial 

15 culture rooms or rooms producing simulated 
sunlight, or again where it is desired to 
illuminate large areas without multiplying 
the number of light sources (^asshouses» 
very high rooms etcX it is necessary to 

20 uduse veiy jpowerful light sources. This 
power may,-m some cases, readi as much as 
20 kW per unit, and this is pardcularly the 
case wim installations employing xenon dis- 
charge tubes. 

25 It is wdl known in mstallations of this 
Idnd* that 80% of the mstalled power is dis- 
sipated in tlie form of heat In order to keep 
the installation operating propedy* it is 
therefore necessary to employ very effective 

30 coolii^ indeed. However* the de^sition of 
dust upon the transparent parts of tiie instal- 
lation, through wluch the light lias to pass, 
brings about a very substantial reduction in 
the eJOidency of the lighting mstaHation. 

35 Two main solutions have been proposed 
by which to overcome th^ problem. In the 
first of these, ^ arc tube Is surrounded by 
a second tube through wliich coolii^ water 
circulates. This presumes either that an in- 

40 dependent chcuit containing double-distilled 
water* with piping arrangements* an ex-- 
changer and a stainless steel pump, is used, 
or tliat, if such precautions are ttot taken, 
daily cleaning in add of the glass tubes sur« 

45 rounding the arc is carried out in order to 
eliminate the deposits contained within the 
cooling water. 
A second solution condsts in coolizig the 
IPrlee 25p1 



arc tube by air circuIatiorL In this case, 
either forced circulation of filtered air is em- 
I^oyed, in whidi case tlie air flow required 
is very considerable (for 6 kW lamp the 
tiupt^iput is in the order of 400 1/s), or the 
tube js cooled b^^ natural convection in the 
zoom beiog illuminated. In the latter case, in 
view of the powor of the installation, it is 
necessary to provide an air-conditioning 
system. In addidon. both solutions lead to 
deposits upon , the arc and filters; reducing 
the efflctency of the equipment and it is 
necessary to carry out frequent and careful 
cleaning. 

The object of the present invention is to 
provide a lighting installation for 14gh- 
power illumination for example powers in 
excess of 1 kW), whidi overcomes the afore- 
said drawbacks whilst at the same time en- 
abling ^cient coolh^ of the l ^Hn^ gys- 
t^ to be achieved. 

According to the inv^tzon, there is pro* 
vided a ligbting installation for high-power 
iflu minatio n, comprisitig a dustnroof lious- 
ing having one or more faces midbi permit 
the passage of light, the housing enclosing a 
liiglxt source and at least one beat-ezchanger 
adapted to have opoling fluid passed 
through it and arraoged to extract Iieat from 
a gas fining the housmg. 

In accordance with a preferred embodi- 
ment, the gas utilised is air and the liquid 
industrial water. 

^ In accordance with another feature* the 
li^ source is a xenon arc tube. 

The inv^tion will be better understood 
&om a consideration of the ensuing descrip^ 
tion' which pertains to an embodiment of 
the invention ^ven bv way of non-limitative 
example. The description pertains to the 
attached £^;iires in wfaidh: 

Figure 1 is a side ek^^Ktion of a ceiling 
lighting installation in partial section; and 

Figure 2 is a sectional view of the cdling 
installation in the plane AA of Figure 1. 

A ceilmg Hgjiting installation in accord- 
ance with the invention comprises a . housmg 
2» made for example of sheet metal and de- 
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Inniling an oiclosure protected from carter- 
nal dust This housing iieed not be hermetio 
ally scaled, since this would over complicate 
Its manufacture^ and it is more economical to 
arrange for gentle scavenging ot the enclos- 
ure ^ means of a low throughput of filtered 
air. The housing has a portion of parallele- 
pip^ shape, closed at its two ends, the right 
section of which is a half-decagon, having an 
open face 4 exhibiting a lajgthwise enlarge- 
ment 6. In this example, the open face 4 of 
the housmg 2 is closed off by an assembly 
of rectangular glasses 8 through which light 
gensF^ed can pass. Inside the housing is an 
arc ftibe Imht source 10 arranged along the 
length of toe housing 2. that k to say per- 
pradicuhily to the plans of Figure X This 
tube IS fixed at each of its ends to the hous- 
ing 2 by a known kind of mechanical sup- 
port. At one of its ends, the tube 10 exhibits 
a set of electrical connections 12 passmg 
m sealed fashion tlirough the liousing 2. 
These connections 12 are taten to an elec- 
tocal supply arrangement, not shown in the 
figure. The housing 2 comprises two inter- 
nal heat-exchangers 14 and 16. These heat- 
exchangers are attached to the int^nal wall 
of the housing. Each heat-exchanger is con- 
stituted by a length of piping 18 bent in such 
a fsushmn that it forms mutually parallel 
rectOmear sectKms such as those marked 
20. arranged in one and the same plane arid 
paralld to the axis of the arc tube 10. To 
facilitate heat exchange, the tubes 20 are 
provided with cooling fins 22 perpendicular 
to the tube axis. In a particular embodiment, 
the length oi tube 18 is made of copper and 
the fins of alumimum. In addition, the Imht- 
ing mstallatran could comprise a different 
number of heat-exchangcrs. so long as at 
least one heat-exchanger is provld^ This 
numb^ depends both upon the power of the 
arc tube and upon the heat exchange area 
of each of the exchangers, 
^The histaHation furthermore comprises a 
rdlector 24 having substantially the same 
contour as the housing 2. This reflector 
however, has a lightly shorter length in 
order, at each of its ends, to leave passaee' 
between itself and the housing 2, and it may 
furthermore comprise^ in order to facilitate 
air circulation, slots (not shown) located at 
Its end^ above the tube 10, The reflector fa. 
for example, attached to the exchangers 14 
and 16 in such a fashion that it creates a 
passage 26 betwwai itsdf and the houshig 2. 
l^ch heat-exchanger of course has an input 
pipe for the cooling fluid, and a dlscha^ 
pip^ respectively marked 28 and 30. The 
housing 2 additionally comprises an air hi- 
put rape 32, connected to a known kind of 
dust filter not shown in the figure. Around 
the ends of the tube 10. within the housing 
2. there are small-diameter iioles such as 
those marked 34. 
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The assembly of glasses 8 closing off the 
op^ face 4 of the housing 2. will advantage- 
ously be constituted by a plate 36 of glass 
acung as an infra-red filter, and by a second 
toughened glass. These plates 36 
and 38 are attaclied to the housing 2 in 
dustproof fashion* by the use of seals such 
as those 40. located m a groove 42 formed 
in the wall of the housing and surrounding 
the open face 4 of said housing. 

In tius example, the housmg 2 is sur- 
rounded by an enclosure 44 attached to the 
housing enlargement section 6. The enclosure 
44 IS susp«idcd from the ceilhig 46 by means 
of metal brackets such as those 48, 

In the onbodimcnt illustrated, the tube 
10 IS a long xenon discharge tube havinc an 
electrical power of 2 kW. 

The operation of the installation will be 
readily apparent. Through each of the heat- 
e^iang^s 14 and 16. water is circulated 
which may be industrial water since these 
exchangers are located towards aa opaque 
wall of the housing Z Through the orifice 
32, filtered air is introduced in ordw to 
create a slight superatmospheric pressure m 
said housing 2. and to renew the ozonised 
air which is discharged through the orifice 
34. An internal circulation develops, by 
natural convecUon, between the heat source 
constituted by the tube 10 and the cold smk 
consumted by the heat exchangers 14 and 
16. The quantity of air ozonised by the 
^Uon of the light radiation and discharged 
through the orifices 34 is very small so Sat 100 
the througliput of filtered air passing through 
the orifice 32 is very tiny compared with that 
^ch would be required if the tube were 
cooled by air alone. In the case of the afore- 
^^'^l^^^^l'^jft^ throughput is m the 105 
order of 0.7 1/s. This is a particularly signifi- 
cant result since it is very difficult to le- 
move dust from a substantial ^r throu^put. 
In addhion. the water utilised in die heat- 
exchanger can be uidustrial water and &e- 110 
quent cleaning is unnecessary. The water 
enters at 20'*C and can leave at 60^C. 

In the case where the power of the tube 
or tubes exceeds 3 kW. natural convection 
IS no longer sufficient to dissipate the heat 115 
produced by the mbeCs). As shown in Figure 
2. the rastallation is then equij^ed with a 
* ?L^r"^ ^ produce forced cooUng. The 
fen 50 is anranged in the space contrived 
be^veen tlw housing 2 and the reflector 24. 120 
and opposite the tube 10. It is drivoi by a 
smaD motor 52 attached to the extmal wall 
44 of the device, the spindle 54 of the motor 
52 passing in sealed fashion through walls 
44 and 2. to the rejector 24, at least one 125 
openmg sudi as that 56 Is created. Depead- 
mg upon the hghtiijg power and the length 
Of the tube, several uniformly spaced tois 
may be used. 
The unit moreover comprises safety sys- 130 
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terns which have not been shown in the 
figures. On the one luuid, there is a device 
which may for example be an electromag- 
netic relay, which cuts off the arc supply 
in the eveait of a defect in the water coolmg 
circuit of in the event of an abnormal rise 
in temperature of the lighting installation 
(ag. to above 130^0. On the other hand, 
a thermostat valve can be provided in the 
water circuit, in association with a heat 
sensor which delects the temperature in the 
housing 2 of the installation. In this fashion, 
a zop^ control of traperature is achieved^ 
making it possible to rwluce the water con- 
sumption. 

The present invention is not limited to the 
particular example described and Olustrated 
herew and the shape of the housing 2 for in- 
stance will depend upon the nature of the 
light source b^ng cooled. SSome other gas 
and some other fluid in the heat exchange 
could be employed but it is of particiuiar 
interest to utUbe air and industrial water 
whidi are both especially ineacpenslve. . 

WHAT WE CLAIM IS:— 

1. A lighting installation for high-power 
illuminatiozL comprising a dustproof housing 
having one or more faces which permit the 
passage of Mght. the housing enclosing a 
light source and at least one heat-^cchanger 
adapted to have cooling fluid pa^ed through 
It and arranged to extract heat £n>m a gas 
filling the housing. 

2. An instalTatiari as claimed in daim 1, 
vtiierein the light source is an arc tube* 

3. An Installation as claimed in claim 2» 
vf^erein the light source is an xenon arc 
tube. 

4. An Installation as daimed in daiin 2 



or 3, whezem the housing is elongated along 
the axis of the tizbe: and & provided intern^ 
ally with a reflector defiomg between itself 
and opaque faces of the housLog. a space 
within which the at least one heat-exchange 45 
is located. 

5. An installation as claimed in any of 
claims 1 to 4, comprising means for circu- 
lating industrial water through the at least 
one heat-exchang^. 50 

6. An installation as claimed in any of 
daims 1 to 5, wherein the gas filling the 
housing is air. 

7. An installation as daimed in daim 2» 
wheiein the at least one heat-exchanger is 55 
tK>nstituted by pnalM tubes intercormected 

by curved sectx^ns. said tubes beix^ sur- 
rounded by cooling fins and being parallel 
to the axis^ of die arc tube, 

8« An installa^Qn as daimed in. any of 60 
daims. 1 to 7» whmin the or each l^ht- 
transnutting face of the housing is consti* 
tuted by a plate of tovghmed ^ass and by 
a plats of glass wtiach filters out infra-red 
radiation. 65 

9. An installation as dahned in any of 
claims 1 to 8, comprising at least one fan 
arranged between said housing and a reflec- 
tor therein, the reflector comprising at least 
one opening adjacent the light source. 70 

10. A %hting instaTlation for high-power 
illumination, substantially as herein de- 
scribed with re&rence to and as shown in 
the accompanying drawings. 

For the Applicants: 
GRAHAM WATT & CX>., 
Chartered Patoit Agents. 
3/4 South Sqnaxew 

Grays Inn* 
Ixmdon* W.Cl. 
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